Dr. K. B. Pinson: Cyclopropane.-There are attractive features in cyclopropane anaesthesia for dental surgery and other mouth operations: quietude, good oxygenation, and early and often phenomenal relaxation of the jaw.
particularly for cases which cannot well be managed with intravenous barbiturate alone.
Intubation is almost a sinie quta non for dental work. The method is in general unsuited to the dental surgery, however, as the cases are too long, recovery too slow, pre-operative medication is indicated, and so on. There are some cases of children with multiple fillings, done in the dental chair, and taking an hour or two or even longer, where I feel it is the only fitting method. Even with young children of 7 or 8, it goes extremely 'well and I have done it many times. Cavities are cleared and synthetic and amalgam fillings completed, with any necessary extractions.
The second method is applicable only to children because CO2 absorption can be dispensed with only where the accumulation of CO2 in the breathing bag is slow. It is eminently successful but some of the lesser shortcomings of cyclopropane remain. At the Stretford Dental School Clinic I rely mainly on other methods and reserve cyclopropane for that minority of cases where young children need extractions which are likely to take more than the usual minute or two.
The apparatus is simple and has been described in the Brit. Med. J. of April 29, 1944, p. 588 . it consists of a rubber measuring bag of 1 pint capacity, filled from the cyclopropane cylinder, the gas being pumped by a Higginson's syringe into the breathing bag which has been first half-filled with oxygen. This breathing bag, of two or three gallons capacity, is fixed on to the chair and connected direct to the valveless nose-piece by as short a length of flexible wide-bore tubing as possible. It is also simple to use.
The method seems, capable of being reduced to a formula or rule of thumb to a greater degree than others, which may have its appeal. Induction takes a little longer than with N20 but is quite smooth, there being no struggling and the children generally not moving at all. The nose-piece is applied, and for the first breath or two they inhale only oxygen, breathing back into the bag. Cyclopropane is now gradually added by squeezing the rubber syringe, at first slowly and then more quickly, until three pints have been added. Small children may be managed with 2'/4 pints. Operating begins as soon as they are under or the jaw relaxed. A gag is as a rule not used, and this instrument is very gladly avoided.
The tranquil breathing lessens any tendency for blood to reach the larynx; in every case we have had sufficient operating time, and the depression of respiration which is a feature of cyclopropane is not too much in evidence. This is owing to the anaesthesia never being deep.
There is one particular danger which must only be realized, to be easily combated. Children sometimes salivate rather profusely. Should the saliva reach the larynx and induce a degree of spasm, this, with the enfeebled respiratory effort, may soon bring about a serious degree of anoxia. One soon learns, however, by careful induction and head position, to prevent this occurrence, and it could presumably be circumvented by atropine, given as a routine beforehand. We do not do this, and the only case of trouble occurred early on in ouir work.
I believe there is no sudden toxic or unexplained danger in the use of cyclopropane. Following are the features which deter us from making first choice this otherwise most satisfactory anaesthesia : (1) The time is limited generally to three or four minutes; MARCH-ANJESTH. 1 232 Proceedings of the Royal Society oj Medicine
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(2) There is no reliable analgesia as they come round. (3) In the period of recovery children come round more slowly than from N20, and have to be carried to the anteroom, wnere they are then able to sit at a basin. (4) Sickness is the chief drawback: of the first 500 cases 21% were sick.
There are a few other minor after-effects, such as irritability, roughness, drowsiness anci pallor, lasting only a short time. Two children were noted as feeling poorly and one stayed two hours before going home. Some difficult cases were successfully dealt with, the method being cieliberately chosen.
Dr. F. W. Roberts: Pentothal. From the dental point of view the criticisms which can fairly be levelled against pentothal are two: First, with the heightened irritability of the larynx and the possibility of local manipulations and debris causing an effective stimulus, there is a risk of a troublesome, if not actually dangerous, spasm of the larynx. Secondly, the recovery period from intravenous aniesthesia-even pentothal which is the most quickly detoxicated of the barbiturates-is more prolonged than from the usual quick dental gas, which is extremely rapid.
These disadvantages can be very effectively counteracted by posture, minimal dosage and supplementary nitrous oxide oxygen analgesia. The advantages to be gained by the use of pentothal in selected cases in the dental chair are:
(1) A rapid pleasant induction of third stage anaesthesia. (2) The possibility of a more prolonged anaesthesia than may be possible or desirable with nitrous oxide. (3) The use of an anaesthetic agent that does not demand any degree of anoxaemia and with which, if necessary, extra oxygen can be given. (4) Its use is free from any danger of explosion, and the bleeding is not likely to be so free, profuse and troublesome as it may De under cyclopropane.
k'rom these theoretical advantages we are able to compile a list of indications for its use: (1) In rather more difficult or prolonged surgical procedures in the normal patient. Here the advantage gained is the prolongation and smoothness of the anaesthesia without subjecting the patient to any anoxia. (2) In normal surgical procedures on potentially difficult subjects for nitrous oxide anaesthesia. (a) The physically resistant type of patient-plethoric tough commando types and those who have acquired a certain tolerance to alcohol. Here the advantage gained is the rapid smooth induction of third stage anaesthesia. In nitrous oxide anaesthesia, the best that can be hoped for in the normal adult is first plane (Guedel) if enough oxygen be given. Resistant patients are likely to be partially asphyxiated in an attempt to reach surgical anaesthesia with nitrous oxide, and the end-result is likely to be a black patient in the stage of excitement, or even merely in the stage of analgesia and only too conscious of the extraction. (b) The mentally resistant patient: The patient who hates gas, who dislikes anything in front of his face and who gets a claustrophobic feelinrg under N0. Here the advantage is the rapid pleasant induction by the intravenous route. (c) The cardiac case, or the patient with pulmonary insufficiency. Here the advantage is that no degree of anoxaemia is necessary for perfect anaesthesia.
Con,tra-indication.-Pentothal should not be used in an attempt to do things in the dental chair which really ought to be done in the operating theatre with endotracheal anaesthesia, packing and suction.
Preparation of the patient.-The patient should have an empty stomach and an empty bladder. He should bring a friend to see him home afterwards.
Premedication.-Not usually possible and not necessary as a rule. Atropine graini 1/50 by mouth one hour before the appointment may be useful in helping to dry up secretions.
Position in the chair.-The patient should be sitting as upright as possible. This is important; in this position saliva and blood tend to stay in the mouth and are efficiently safeguarded by the oral sponge or pack from entering the pharynx. The chair should not be tilted backwards because in this position it is very easy for saliva or blood to trickle down past any oral pack and set up laryngeal spasm. The position should be comfortable and stable-legs uncrossed, knees bent, feet side by side, vertically under the knees. A pelvic strap is very useful not for restraining the patient, which under pentothal anaesthesia should rarely be necessary, but to prevent the patient from slumping, when muscular relaxation occurs, out of the ideal position into which he has previously been put. Pentothal in the patient's bed for dental extractions should be avoided as a rule, but if it is done, the patient should always be given pre-operative atropine or scopolamine to dry up the saliva and only front teeth should be attempted in these circumstances, so that the dentist's manipulations will not be likely to cause obstruction of the airway and the oral pack and local swabbing and pressure will beeffective in preventing blood running back to the throat.
Ideally, oral operations in the horizontal position should be made really safe by endotracheal intubation, pharyngeal packing and suction.
Techniquie of iunjection.-I tIse 5% or 2%2% in the very old or debilitated-never a stronger solution than 5%'. Tlhe denal prop is pLIt in positionl. The arm is bared to above the elbow and should be well suipported and stable a large cushion supported on the patient's knees and the side of the chair provides a good method.
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When the needle is in the vein, the first x/2 c.c. is injected very slowly. This is to make sure that the needle is intravenous and not intra-arterial. The patient will give ample warning of intra-arterial injection by complaining of an intense burning pain shooting down the arm.
The next 2 to 3 c.c. are given moderately fast and if the patient is not asleep at this stage (that is after about 3 c.c.) a pause is made in the injection for about thirty seconds.
Qnly a very few unpremedicated adults will be asleep on less than this small amount.
If at the end of the pause the patient is still conscious, another cubic centimetre is given and a further pause made and so on until loss of facial expression, muscular relaxation and regular automatic respiration show that third stage anxsthesia has been reached. Then a further amount of pentothal is injected rapidly. Precisely how much depends on the sleep dose already given and on the expected duration of the surgical procedure. If only a very short anoesthesia is required, I inject rapidly a quantity up to half the sleep dose already given. For longer operations an amount equivalent to the sleep dose may be given in this rapid injection. The needle is then withdrawn and the oral pack is introduced.
Supplementary nasal gas and oxygen is next administered. The reasons for supplementing are (1) From his position at the back of the patient the anesthetist can support the jaw and thereby maintain the freedom of the airway. He can also be of great help to the dentist by providing counter-pressure against the thrust of his forceps and thereby make for stability of the head and jaw. (2) The adjuvant effect of nitrous oxide makes it possible to use minimal quantities of pentothal. In this way the post-operative recovery period is cut to a minimum. Actually if this technique be used, the majority of patients awake when the gas is stopped as quickly as if they had N,O only. (3) Extra oxygen can easily be given-a great help to those patients with cardiac or respiratory disease, or those in whom the pentothal has been sufficient to depress the respiration. Dr. A. D. Marston: Nitrouis oxide and oxygeni by nasal inihalation.-The first recorded use of nitrous oxide as an anxsthetic agent for dental extraction in the chair occurred on December 11, 1844, in the town of Hartford, Connecticut, U.S.A. The anaxsthetist was Mr. Colton, described by Buxton (1900) as an itinerant lecturer in chemistry, the patient wvas the famous Dr. Horace Wells, anid the dental suirgeon was Mr. Biggs. However, the actual discovery and perfcction of the gas took place in this counltrv through the work of Priestley, Htumphry Dax-y and Mlichael Faradav.
Provided anoxia is avoided and efforts at securing muscular relaxation are not overstressed, then of all anmesthetic agents nitrous oxide is the least toxic and the least harmful to the normal working of the human body (Langton Hewer, 1944) .
Nitrous oxide and oxygen are employed in the dental chair mainlv for healthy adolescents or adults who require an average duration of anaesthesia lasting from two to six minutes for the removal ot one or more teeth.
Premedicationi is not usually required, but in cases of anxietv and some otherwise healthy people dread any induction of anaesthesia premedication is a distinct advantage. For adults I usually prescribe two tablets of allonal at bedtime on)l the night before operation, and two more one hour before administration of the anaesthetic. For children I use small doses of seconal which are given at the same times. Suitably premedicated subjects are not only more amenable to narcosis but the basal metabolic rate being lowered less oxygen is required and the anaesthetist's task is thus clinically simplified.
The patient should arrive at the dental surgeon's house some ten minutes beforc operation so that the bladder may be evacuated and a few quiet moments be spent before entering the surgery. He is then shown to the dental chair and it is cxplained to him that the best way of taking gas is to relax all the muscles, to close the eyes, and to breathe naturally through the nose.
Postutre. The patient must sit well back in the chair, the head being in line with the hody which should be as vertical as possible to the chair, the hands looselv clasped in the lap, and the feet and legs either drawn up or else on the floor or hanging towards thl-e floor on either side of the foot-rest. AlthouLgh a pelvic strap is used by many anwcsthetists, I find that I can manage without this, and reserve it only for cases with a turbulent past history.
Procedutre. The anaesthetist should always inquiire which teeth are to be extracted, whether any exceptional difficulty is likely to be encountered, and in which order the teeth are to be removed. As soon as the mouth prop has been inserted bv the dental surgeon, the anmsthetist shotld commence the administration vithouit delav.
The nose-piece is applied gradually, and a moderate and silent flow of pure nitrouis oxide is presented. At the same time the anmsthetist talks quietly to his patient, encouraging him to relax all muscles and to breathe gently through the nose. The expiratory valve is first fully open and the rebreathing bag shut off; then, after about half a dozen inhalations, the rebreathing bag is put into commission, the expiratorv valve is graduallv almost closed, and a careful watch is kept for evidence of surgical anasthesia. Between the fourteenth and twentieth breath this will be recognized by variorus signs, such as the onset of slight cyanosis, twitchings of the palpebral muscles, absence of the conjunctival reflex, and automatic respiration. This last is the most dependable sign and may be accompanied by stertor.
When the first plane of the third stage of anesthesia is reached, it is time to place an oral sponge or pack in position and to start dealing with the oxygen supply. These are the golden moments in which to secure a light and steady anaesthesia. If the patient is allowed to become more deeply anxnsthetized, it is difficult to retrieve the position, because breathing will become deeper and quicker, cyanosis will increase, the muscles will become rigid, and jactitation caused bv anoxia will ensue. If oxvgen is added at this late stage, too much or too little is commonly given, resulting in an irregular and unsatisfactory administration. Thus, as soon as automatic respiration is observed, enough oxygen is added to relieve the growing cyanosis, and the extraction can be started.
The percentage of oxygen given at this stage wvill vary with the positive pressure at which the gases are delivered at any partictular time, more oxygen being required at lower pressures and less at higher. In the average case, if the gases are being delivered at a pressure of between 5 an(d 10 mm.Hg, then So of°,2 gradually incrcased to 7 and then, if necessary, to 10°,, will suffice. ca The smooth regular narcosis restulting from a light sUrgical anixsthesia are much appreciated by both dental surgeon and patient; the surgeon has a relaxed, easily breathing patient on which to operate, unhampered by the excessive hnemorrhage which accompanies cyanosis; the patient recovers promptly and comfortably from narcosis, without that exhaustion, faintness, sweating and nausea which so often follow an irregular administration in wvhich there is a constant fluctuation between anoxia and cver-oxygenation.
A good airway must at all times be maintained, and the anxsthetist must be readv to push the mandible forward from the angle of the jaw as occasion demands. The actual operation may interfere with the airway in two respects. First, in mandibular extractions the lower jaw may be pushed back, and if this cannot be remedied by forward pressure, the dental surgeon should be requested to pull the jaw forward, a service which most experienced operators will perform as a routine. Secondly, the nose-piece may be pushed upwards in the extraction of upper teeth so that the anterior nares are obstructed by the floor of the nose-piece. If this seems likely to occur, it is a simple matter to push the nose-piece down so that its lower edge lies midway between the anterior nares and the mucous membrane of the upper lip.
When the operation has been completed, the temptation to give a free supply of oxygen must be resisted unless this is definitely indicated. There is amnle oxygen in the atmosphere, and plus quantities have an unfortunate tendency to produce a feeling of sickness. The patient's head and shoulders should be gentlv pushed forward so that any blood or saliva may trickle out of the mouth and not be swallowed.
During the recovery period silence should prevail, and anv bright light should be diverted from the patient's face. After about three-quarters of a minute he is quietlv asked to open his mouth so that the dental prop may be removed.
Nitrous oxide and oxygen narcosis often causes a partial amnesia, and the patient should not be stimulated into consciousness by anv tunnecessarv noise, in fact the less said the better until he is obviously conscious and able to take an interest in his surroundings.
Mouith breathers. Those cases wvhere there is no actual nasal obstruction are best dealt with by using a mouth-piece of generous size and fitted with an expiratory valve. Truby's mouth attachment is the best and allows of a comfortable oral induction of anxsthesia. Once this has been established, most patients will unconsciouisly nosebreathe in a satisfactory manner; if not, an adequate throat pack pltus a pI)sitive pressure of gases through the nose will ensure a smooth administration.
Patients with nasal obstruiction may also be induced bv the oral route, a small lubricated catheter being passed throtugh one or other nares along the floor of the nose until its termination reaches the posterior b)order of the soft palate. The nose-piece is then reapplied and an ample stipplv of gas and oxygen is enabled to reach the nasopharynx and thuLs permit the administration to proceed normally. This technique was perfected by the late Dr. Silk in the Dental Department of Guy's Hospital as long ago as 1905.
To those in statit pupillaris or to the occasional dental anaesthetist a machine possessing the virtues of intermittent flow, physically correct calibration of oxygen percentage supply, knowni pressure of gaseous supply, graduated rebreathing, and an emergency oxygen supply are all of great assistance in attaining proficiency.
In many dental hospitals and in the dental clinics of general hospitals we commonly use the McKesson, the Magill, or the Walton No. 2, all of which possess these advantages. But in private practice, because of the weight and cumbersome nature of these, we generally use hybrid machines, of which the best known are the modifications made to Sir Frederick Hewitt's gas-oxygen stopcock by the late Dr. Bellamy Gardner and Professor Macintosh which, whilst easily portable, are of the continuous-flow type.
Nevertheless, although entirely satisfactory in the hands of those who use them oftcn. these machines are difficult to master by those who give only an occasional dental administration.
A portable apparatus is needed which comprises the virtues enumerated above, and these I think are incorporated in the "Portanaest", newly introduced by the British Oxygen Company. Thanks to the kindness of Mr. Charles King I have used this machine for a number of cases at Guy's Hospital and consider that an outfit of this kind will do much to improve the standard of administration by the occasional dental anaesthetist in private practice.
I will now deal briefly with four aspects of anaesthesia in the dental chair. First, the question of ever using nitrous oxide and air. I consider the true role of gas and air to be as an agent f-or the production of analgesia. For continuous nasal anoesthesia it cannot, for physical reasons, compare with gas and oxygen.
Secondly, remembering that all things are possible, it is possible to anaesthetize a co-operative child with nasal gas-oxygen for the multiple extraction of dentigerous teeth, especially if plus quantities of oxygen are used and the anaesthetist himself is an expert; but apart from these qualifications I submit that its use may be associated with struggling and terror to the child, and many a futile adolescence may conceivably be traced to this exposure to psychic trauma.
Surely the time has arrived for many of these children to be dealt with by the same technique as that adopted for the removal of tonsils and adenoids. A basal ancesthetic given in a nursing home or in the patient's own home, this being followed by an endotracheal administration of gas and oxygen with adequate packing off of the pharynx and the use of a suction anparatus, enables the surgeon to perform his work thoroughly and without haste, the child making a tranquil recovery without any psychological upset. I have myself given a number of these administrations and would strongly advocate a more general adoption of this technique.
Thirdly, in the case of anaemic patients and the problem of adequate oxygen supply, it is possible to administer gas-oxygen, but its use cannot compare with that of cyclopropane plus oxygen or gas-oxygen, and this latter technique shouild always be employed where available.
Fourthly, it is possible to administer gas and oxygen to the difficult or resistant case by using premedication, positive pressure, sub-oxygenation, and the addition of lipoid solvent adjuvants; but here again I would suggest that in these days the employment of intravenous barbiturates or cyclopropane is much to be preferred.
As to the safety of nasal gas-oxygen in the dental chair, Langton Hewer (1944) says that as a result of a questionnaire circularized in America, a total of 1,161,820 dental administrations of nitrous oxide revealed only two fatalities, a mortality rate of 0-00017%. Another series of 300,000 has been reported with no fatalitv. At Guy's Hospital the Dental School was opened in 1889 and since 1915 1,271,431 administrations have been recorded without any fatality. In my own practice I have no fatal cases to report.
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Dr. Stephen Coffin mentioned that laryngeal spasm occurring during nasal nitrous oxide and oxygen anaesthesia could be detected in good time by observing a lateral curl of the tongue, forming a fore and aft trough, which is a very early and regular sign of this mishap. He said that two sets of props were of more use than two gags, which had been advocated by one speaker; he usually made changes by means of a second prop or by transferring the first, seldom using a Fergusson's gag. He preferred to stand at the side of the patient rather than behind, as advocated by other speakers, as control and assistance were easier so.
As to throat packs, untaped honeycomb sponges were the speaker's choice because, with proper care in watching the state of the pack, tapes were unnecessary and they could be a nuisance in the mouth.
He did not agree with telling the patient to breathe through the nose, which often produced exactly the opposite result; nasal breathing, in his experience, was the normal method of respiration in a comfortable induction and was best obtained by this means coupled with no advice on the subject.
For nasal dental anaesthesia Dr. Coffin always administered nitrous oxide oxygen (never air) and used an apparatus incorporating a Levy double bag and a Hewitt's mixing chamber. There were no valves. A comfortable nasal induction was obtained with a fast flow and the nose-piece off the face. and rebreathing or not during anasthesia was controlled by the degree of apposition of the nose-piece.
Commenting on a -statement made that intravenous anaesthesia in the dental chair was best undertaken with the patient sitting up to avoid laryngeal spasm from blood, &c., the speaker said that such a thing was unlikely in either a sitting or lying position (and in his experience had not occurred) with careful observation of the state of the pack. Dental anTsthesia in children was mentioned and Dr. Coffin said that children. when reasonably cn-operative, were very easy to induce with nasal nitrous oxide and oxygen but much more difficult than adults during anaesthesia. A child should never be talked down to but treated as anv equal: and with a proper approach, good technique and sufficient experience a child, in a large proportion of cases, could be an-Tsthetized without it realizing that it had had an anTsthetic.
